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論 文 内 容 要 旨          
 Mekong delta is one of largest deltas in the world in terms of drainage basin size, freshwater 
discharge, and sediment flux annually. Due to flat topography and low flow velocity, annually the 
amount of deposited sediment on the river’s bed is very huge. Moreover, the waterway 
transportations in the delta always represents 60-70% of total transport volume. Furthermore, the 
delta is severely being affected by climate change, global warming, and upstream development such 
as building of the upstream hydropower.  
From 2008, Vietnamese government has formulated a master plan and national target 
program to respond to the climate change and sea-level rise with the aim of creating irrigation 
systems, serving agricultural production in the new situation, contribute to social and economic 
development, eco-environmental protection and sustainable development.  They are attempting to 
dredge more canals and rivers for improving irrigation system and for flooding control. Moreover, 
they are building many dykes to protect big cities and farmland. As results, huge amount of sludge 
has been discharging and huge amount of soil is needed for dyke constructions.  
Moreover, the main business of the delta is agriculture and fishery industry. As results, 
agricultural by-products, rice husk and rice straw, are becoming complex problems. While rice straw 
is mainly left and directly burning on the fields after harvesting, rice husk is produced in large 
quantities in hundreds of thousands of rice mills all over the country. The burning will be continue 
as a habit of farmers on the coming years.  
In generals, large amount of rice by-products, especially rice husk and rice straw, are 
generating. And, large amount of sludge is discharging due to the dredging works. These issues are 
significantly affecting environmental quality and landscape. It is necessary to recycle the sludge into 
a new material as sustainable strategy for our environment. Especially, if the sludge could be 
recycled for dyke building, it will very useful. In Japan, “Fiber-cement-stabilized soil method” has 
successfully developed and applied in both academic and real projects by inclusion of paper debris 
and cement. The modified-sludge has some advantages such as high strength, low brittleness, high 
durability, and so on. The method has proved that it could be applied to recycle the dredged-sludge. 
However, recently the cost of paper debris is getting more expensive and its availability is also a 
problem in some regions. Local fiber materials are highly recommended for substituting the paper 
debris.    
In the research, laboratory experiments were carried out to investigate the possibility to apply 
the “Fiber-cement-stabilized soil method” to recycle the dredging sludge in Mekong delta using local 
fiber materials rice husk and rice straw. The research works have addressed some mainly results. 
To evaluate the effects of randomly distributed rice husk (RH), and cement inclusion 
unconfined compressive strength and repeated drying-wetting durability were measured. The 
results indicated that the failure strength significantly increased with increasing the amount of RH 
and decreased with the decrease of particles grain size. However, it showed a maximum at certain 
amount of RH. Empirical equations were obtained to predict the optimum of cement and RH. 
Furthermore, the modified-sludge has low durability in repeated drying-wetting conditions. The 
modified-sludge could be carried by pump or truck and apply for narrow space where back filling 
with sand and compaction are barely possible. 
Inclusion of rice straw (RS) fibers and cement on sludge was studied in terms of strength and 
durability. It showed that the inclusion of RS fibers could improve the sludge’s strength. Also, an 
equation was developed to determine the water content after. Empirical functions to obtain the 
optimum amount of RS fibers and cement were obtained. Moreover, a statistical model was developed 
to predict the value of failure strength. Furthermore, within one year there was no deterioration in 
RS fiber-cement-reinforced sludge. The modified-sludge did not deteriorate within 10 cycles of 
repeated drying-wetting. 
Moreover, permeability and scour of RS fiber-cement-reinforced sludge by submerged circular 
impinging turbulent jet were investigated. With an increasing of either RS fibers content or cement 
content, the permeability coefficient of the modified-sludge could significantly reduce. Empirical 
equation was withdrawn to determine the permeability coefficient correlated to the apparent water 
content after curing. Moreover, the results indicated that scour depth decreased with either 
increasing of amount of cement or fiber materials. The modified-sludge did not erode in one manner, 
but showed a number of different types and the “mass erosion” was the dominant erosion type. The 
critical shear stress increased by increasing either cement or fiber materials. Moreover, the 
erodibility coefficient reduced by increasing of either cement or fiber materials. An empirical 
correlation of critical shear stress and erodibility coefficient was obtained. 
The results of this study have proved that Fiber-cement-stabilized soil method could be applied 
to recycle dredged-sludge in Mekong delta with applying locally natural fiber materials: rice husk 
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  第1章は緒論である． 


















  第5章は結論である． 
以上要するに，本論文は，メコンデルタ地域で容易かつ安価に入手可能な農業廃棄物である稲わらを用いて，運河
底部に大量に堆積する未利用軟弱泥土を機能性の高い築堤材に再資源化できることを示したものであり，ベトナ
ム・メコンデルタ地域の築堤工事に新しい可能性を示すとともに，環境科学の発展にも寄与するところが少なくな
い．よって，本論文は博士(学術)の学位論文として合格と認める． 
 
 
